Effective tumor treatment using optimized ultrasound-mediated delivery of bleomycin.
Bleomycin is a nonpermeant, hydrophilic macromolecule with a high intrinsic anticancer cytotoxicity. However, the cytotoxic potential of the drug is restricted by its low membrane permeability. Application of low-intensity ultrasound to growing tumors enhances intracellular delivery of bleomycin after IP or intratumoral administration, thereby potentiating its cytotoxicity. Optimization of ultrasound parameters for in-vivo bleomycin delivery was undertaken, and an effective antitumor effect was demonstrated in solid tumors of both murine and human cell lines. Cell death after treatment was shown to occur by an apoptotic mechanism. The results achieved in these experiments were equivalent to those achieved using electroporation to mediate delivery of bleomycin-electrochemotherapy. We found that, although temperature rises of up to 5 degrees C occur using the optimized ultrasound conditions, this effect is not responsible for the potentiated drug cytotoxicity. This technique could be used with focused ultrasound or with endoscopic ultrasound probes to develop a localized and effective anticancer treatment with little or no systemic toxicity. (E-mail: Geraldc@ccrc.ie).